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httpcense.Abstract Objective: The aim of the current work is to study the inﬂuence of indoor respiratory
irritants on the course of bronchial asthma.
Subjects & methods: Thirty-eight asthmatic patients were included in the study. They were sub-
jected to history taking, clinical examination, and PEFR. Then they were asked to answer two ques-
tionnaires, the ﬁrst one includes the investigated indoor irritants and the other detects the level of
asthma control.
Results: There were no statistical signiﬁcant differences between level of use and level of asthma
control, either in uncontrolled or partially controlled asthma. The usual users were signiﬁcantly
more uncontrolled in household chlorine and chlorine for laundry. The usual users of phenol were
statistically highly signiﬁcantly more uncontrolled asthmatics. No signiﬁcant difference was seen
between level of asthma control and level of use in fragrance, incense and perfumes.
Conclusion: Chlorine and phenol had signiﬁcantly higher effect on the asthma control level than
other respiratory irritants.
ª 2014 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier
B.V. Open access under CC BY-NC-ND license.Introduction
The World Health Organization (WHO) assessed the contribu-
tion of a range of risk factors to the burden of disease and re-
vealed indoor air pollution and respiratory irritants as the 8th592542751.
m (H. Raafat).
e Egyptian Society of Chest
g by Elsevier
of Chest Diseases and Tuberculos
://dx.doi.org/10.1016/j.ejcdt.2014.0most important risk factor and responsible for 2.7% of the glo-
bal burden of disease [1]. It is known that indoor air pollution
likely has an equal or even greater impact on health when com-
pared to that of outdoor pollutants. This occurs because time
spent indoors is usually higher than time spent outdoors; also,
there is a great variety of indoor sources, leading frequently to
a higher concentration than outdoors [2–4].
Exposure to indoor air pollution has been linked to a vari-
ety of health effects, including respiratory health problems and
exacerbation of childhood asthma [5]. Several household prod-
ucts may provoke asthma exacerbation and/or poor asthma
control. Examples are: chlorine used in cleaning and as bleach
in laundry [6], pesticides [7,8], odorants [9], fragrances [10] andis. Production and hosting by Elsevier B.V.
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292 M. Tageldin et al.perfumes [11,12]. In the current study we investigated the effect
of such household products on the course of asthma.Subjects and methods
Thirty-eight patients known to be asthmatic, by history, med-
ical records, and clinical examination were included from the
Ain Shams University hospital outpatient department in the
period frame of September 2010 to July 2011. All had a history
of inhaled bronchodilators with/without inhaled steroids. Pa-
tients were subjected to: history and clinical examination
including chest X-ray, chest CT scan if required, peak expira-
tory ﬂow rate testing (PEFR), and 2 questionnaires.
The ﬁrst questionnaire is about exposure to 7 common dif-
ferent indoor respiratory irritant substances (Fig. 1), and the
second is the Asthma Control Test (ACT), a documented
and validated 5-item questionnaire for assessing the control
of asthma [13], which is available in Arabic language [14]
(Fig. 2).
The patients who were included had the following criteria:
history of bronchial asthma for at least 1 year, non smokers,
no history of other concomitant lung disease, or other diseasesFigure 1 Questionnaire of inthat could involve the lungs as organ failure. The patients who
were excluded were: smokers and patients regularly subjected
to negative smoking, patients who have other concomitant
lung diseases, who were symptomatizing less than one year,
and who are receiving systemic steroids regularly.
The 7 different common indoor pollutant substances were:
insecticides, household chlorine used to wash surfaces, sinks,
bathtubs, ﬂoors, etc., chlorine used in laundry, phenol used
as a disinfectant in toilets, bathtubs, ﬂoors, etc., fragrance, in-
cense, and perfumes. The questionnaire indicates 4 levels of
usage, which are: usual, sometimes, rare, or never.
Statistical analysis
All data were collected, tabulated and statistically analyzed.
All statistical procedures were carried out using SPSS version
15 for Windows (SPSS Inc., Chicago, IL, USA).
Results
The study included 38 asthmatic patients, 7 males (18.4%) and
31 females (81.6%). The mean age was 37.7 ± 14.0 years.door respiratory irritants.
Figure 2 Asthma Control Test (ACT).
Inﬂuence of indoor respiratory irritants 293Demographic data are shown in Table 1. The exposure to 7
different indoor pollutant substances is shown in Table 2.
The following ﬁgures show the relation between each indoor
pollutant, its level of use, and the behavior of asthma, either
uncontrolled or partially controlled. Fig. 3 the relation be-
tween different levels of the use of insecticides, and asthma
control. There were no statistical signiﬁcant differences be-
tween level of use and level of asthma control, either uncon-
trolled or partially controlled. The relation between different
levels of use of household chlorine (Fig. 4) and chlorine for
laundry (Fig. 5), and level of asthma control. Fig. 6 relationbetween use of phenol and asthma control. The usual users
were statistically highly signiﬁcantly more uncontrolled asth-
matics. Figs. 7–9 show the relation between fragrance, incense
and perfumes, and the level of asthma control. No signiﬁcant
difference was seen between level of use and level of asthma
control in all those substances.
Discussion
It is known in earlier [15] and recent studies [16] that respira-
tory (irritants) and not only allergens can cause, exacerbate,
Table 1 Demographic data of the included patients.
Mean ±SD Min Max Median
Age 37.7 14.0 15.0 82.0 35.5
Sex Male 7 (18.4%)
Female 31 (81.6%)
Duration of asthma (years) 5.0 2.9 1.0 11.0 5.0
Regular medications No 17 (44.7%)
Yes 21 (55.3%)
Inhaler use 2, >2/d 13 (34.2%)
2–3/week 10 (26.3%)
Rarely 15 (39.5%)
Asthma control Uncontrolled 27 (71.1%)
Partially controlled 11 (28.9%)
Well controlled 0 (0%)
Table 2 Level of exposure of the studied indoor irritants.
Insecticides Usually 22 (57.9%)
Sometimes 9 (23.7%)
Rarely 5 (13.2%)
Never 2 (5.3%)
Chlorine household Usually 15 (39.5%)
Sometimes 13 (34.2%)
Rarely 10 (26.3%)
Never 0 (0%)
Chlorine laundry Usually 21 (55.3%)
Sometimes 10 (26.3%)
Rarely 6 (15.8%)
Never 1 (2.6%)
Phenol Usually 13 (34.2%)
Sometimes 11 (28.9%)
Rarely 13 (34.2%)
Never 1 (2.6%)
Fragrance Usually 14 (36.8%)
Sometimes 13 (34.2%)
Rarely 8 (21.1%)
Never 3 (7.9%)
Incense Usually 12 (31.6%)
Sometimes 13 (34.2%)
Rarely 10 (26.3%)
Never 3 (7.9%)
Perfumes Usually 13 (34.2%)
Sometimes 18 (47.4%)
Rarely 3 (7.9%)
Never 4 (10.5%)
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Figure 4 Household chlorine and asthma.
294 M. Tageldin et al.or even induce asthma symptoms in previously healthy individ-
uals. Most of the studies were focusing on respiratory irritants
in work places. In the current study we were concerned about
the common irritants which are usually used domestically in
Egyptian culture. We chose 7 agents which are: insecticides,
chlorine for household use, chlorine for laundry, phenol, fra-
grance, incense and perfumes.
Concerning insecticides, we found that most of the studied
asthmatics use it (22 patients, 57.9%). Moreover, among thosenever
uncontrolled
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es and asthma.
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Figure 5 Laundry chlorine and asthma.
Inﬂuence of indoor respiratory irritants 295frequent users of insecticides, there was no signiﬁcant differ-
ence between uncontrolled and partially controlled asthma
using CAT questionnaire, but with a tendency toward uncon-
trolled disease.
Hoppin et al. [7] studied the use of pesticides in farm wo-
men and the incidence of atopic and non atopic asthma, they
found that the use of pesticides in the farm was associated only
with atopic asthma (OR, 1.46; 95% CI, 1.14–1.87). Similarly, it0
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Figure 7 Fragranwas found that pesticides may be related to increased incidence
of adult onset asthma in male farmers using pesticides [17].
Another earlier study found an increased incidence of asthma
in a cohort of insecticide outdoor workers [18]. Contrarily,
other investigators found no increase in asthma related emer-
gency visits during pesticide spraying for mosquito vector con-
trol of the west nile virus in New York [8].
Use of chlorine, in the current work, was evidently associ-
ated with less control of asthma. Both household use of chlo-
rine (in cleaning surfaces, ﬂoors, etc.), and chlorine used in
laundry, were signiﬁcantly associated with uncontrolled asth-
ma (P: 0.001, and P: 0.0001, respectively).
It was found that chlorination products present in pool
water, or even aerosols and vapors ﬂoating at the surface of
outdoor pools can affect the pulmonary epithelium and in-
crease the asthma risk in children and adolescents [19,20]. Elite
swimmers present a higher prevalence of asthma, rhinitis and
respiratory allergies than do other athletes [21–23], these data
were proved by exhaled nitric oxide measurement, methacho-
line test, eucapnic voluntary hyperpnea challenge, allergy skin
prick tests and bronchoscopy with bronchial biopsies [23].
Sastre and colleagues investigated airways response to chlo-
rine (bleach) inhalation for 1 h at a concentration of 0.4 PPM
through metacholine challenge, exhaled nitric oxide, and in-
duced sputum cell count. They found mean maximum fall in
FEV1 during challenge testing with bleach was signiﬁcantly
higher than the values obtained during the placebo challenge.never
uncontrolled
parally controlled
* P: 0.002
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Figure 8 Incense and asthma.
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Figure 9 Perfume and asthma.
296 M. Tageldin et al.Inhalation challenge with bleach elicited two isolated late asth-
matic reactions and one dual asthmatic reaction. No signiﬁ-
cant correlation was found between maximum fall in FEV1
and PC20 methacholine. Following challenge testing with
bleach, no clinically signiﬁcant changes in sputum cell counts
or FENO were detected. The authors concluded that bleach
inhalation at a concentration of 0.4 PPM–a concentration be-
low 8-h permissible occupational exposure level-brings about a
substantial decrease in FEV1 in subjects with and without
bronchial hyperresponsiveness [6].
Similarly, Medina-Ramon et al. found that lower respira-
tory tract symptoms were more common in female domestic
cleaners on working days evidently associated with diluted
bleach, degreasing sprays/atomizers, and air fresheners [24].
Despite that chlorine (bleach) was found to be associated
with less atopic sensitization, which was consistently apparent
in both indoor (cat), and outdoor (grass) allergens, lower respi-
ratory tract symptoms (and not allergic symptoms) were more
prevalent among bleach users 4 or more days per week [25].
Chlorinated cleaning products are commonly used as house
hold disinfectants and as bleaches in Egyptian homes, and
those products warrant attention as regards their respiratory
health effects among the Egyptian population.Household phenol users were also signiﬁcantly associated
with less asthma control in our study (P: 0.002). Phenolic dis-
infectants are strong acidic compounds. Disinfectants have
been identiﬁed as the most hazardous group of cleaning agents
[26]. This type of disinfectant is commonly used in Egypt,
mostly owing to its negligible cost, yet it has a strong unpleas-
ant smell, and is rarely used elsewhere. We failed to spot any
work investigating respiratory hazards of phenol disinfectants.
Being a commonly used substance in Egypt, it warrants some
attention about its impact on respiratory symptoms, and is
here to start with.
A task force consensus statement about the interaction be-
tween asthma and cleaning products, disinfectants, and related
materials will be published soon [27].
A favorably smelling aura might have a back draw of being
a respiratory irritant, thus tilting the asthma behavior toward
uncontrolled pan [9,28]. In our study, we investigated the effect
of 3 different pleasant odorants on the behavior of asthma,
which are: fragrances, incense, and perfumes. The results up
here did not show a signiﬁcant inﬂuence of those odorants
on asthma behavior among frequent users.
Similarly, Opiekun and co investigators failed to show any
effect of fragrance on the spirometric readings among mild and
Inﬂuence of indoor respiratory irritants 297moderate asthmatics after 30 min of exposure [29]. However,
other researchers found that air fresheners were signiﬁcantly
related to lower respiratory tract symptoms [24]. In an earlier
study, it was found that Flowers or birch twigs were reported
to elicit symptoms in 79% of the patients, somewhat more of-
ten in rhinitis than in asthma patients, and caused symptoms
as often in non-atopics as in atopics [30].
Concerning incense (bokhour), Omani investigators found
that its use more than twice a week was three times more likely
to affect child breathing compared to no bokhour use (ad-
justed OR 3.01; 95% CI, 2.23–4.08) and this effect was 2.55
times higher in asthmatics (adjusted OR 2.55; 95% CI, 1.97–
3.31) compared to non-asthmatics. In addition, bokhour
caused worsening of wheezing in 38% of the asthmatics, mak-
ing it the fourth most common trigger factor after dust
(49.2%), weather (47.6%) and respiratory tract infections
(42.2%) [31]. Earlier, Qatari researchers found that fumes were
incriminated as a triggering factor for childhood asthma in
36% of patients with bokhour representing 54% of them [32].
It has been known for decades that perfumes are triggers
for asthma symptoms [9,28]. It was found that 30.5% of the
American general population reported respiratory irritation
from scented products used by others, and 19% reported ad-
verse health effects of air fresheners [33]. Others concluded that
mucosal symptoms from the eyes and airways were common
among fragrance users, and the lack of association with atopy
suggested that IgE-mediated allergic mechanisms do not play a
major role in the development of these symptoms [34].
In an earlier study, asthmatics reported feeling ‘frequently’
to ‘almost always’ ill from the CII index odors of drying paint,
new carpet odor, perfume, and cleaning agents compared to
non asthmatics [35]. Moreover, in a prospective study on 29
asthmatic adults, Kumar et al. found that inhalational chal-
lenges using perfumes produced signiﬁcant declines in FEV1
in asthmatic patients when compared with control subjects.
No signiﬁcant change in FEV1 was noted after saline (placebo)
challenge in asthmatic patients. The percent decline in FEV1
was signiﬁcantly greater after challenge in severely asthmatic
patients as compared with those with mild asthma. Chest tight-
ness and wheezing occurred in 20.7% of asthmatic patients
after perfume challenges. Asthmatic exacerbations after per-
fume challenge occurred in 36%, 17% and 8% of patients with
severe, moderate, and mild asthma, respectively. Patients with
atopic asthma had greater decreases in FEV1 after perfume
challenge when compared with patients with non allergic asth-
ma [36].
As evident, most investigators deduce a signiﬁcant trigger-
ing effect of fragrances, incense, and perfumes on asthma,
and lower airways symptoms. Investigators also found that
this effect is mostly non allergic. It was found that perfume in-
duces a dose-dependent non-IgE-mediated release of histamine
from human peripheral blood basophils [37]. Likewise, in a
study of 4128 identical twins, the respiratory symptoms related
to perfume was not attributable to shared genetic or shared
environmental/familial factors [38]. In our study, there was
no signiﬁcant difference between frequent users of fragrances,
incense and perfumes, and level of asthma control, depending
on ACT. The different methodology and the small number of
patients included may explain such discrepancy.
In conclusion, some household respiratory irritants have a
deleterious effect on asthma, driving the course to the uncon-
trolled pan. Insecticides, chlorine, phenol, fragrances, incenseand perfumes were studied. The signiﬁcantly hazardous prod-
ucts were chlorine, both as bleach for laundry and a cleaning
material and phenol. Insecticides, fragrances, incense and per-
fumes were less effective triggers.
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